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was introduced so as to allow of the reversal of the compensating-coil in relation to the others. In one position of the key (— ) the action of the coil and of the magnetized iron are opposed; in the other (+) the actions conspire. When the currents to be used were not exceedingly smull, the whole apparatus was in simple circuit with a Daniell cell and such resistance-coils as were necessary. Exclusive of the cell and of the added resistances,
the whole resistance was 7i ohms.
i
As an example, I will now give the details of some observations on December 6 made to test the behaviour of unannealed Swedish iron wire. The diameter of the wire is 1*6 inillim. ; it is from the same hank as a piece used in the experiments of Part II.* The compensating-coil was adjusted until it made no difference whether the key was open or closed (-), the additional resistance being 1000 ohms. In stating the result it will for the present be sufficient to give the German -silver resistances, that of the apparatus and of the battery being relatively of no importance. The cor-responding current is about 10~4 C.G.S., and the strength of the magnetic field in the spiral is given' by
We shall have a better idea of this if we recall that, on the same system                               j
of measurement, JT=-18; so that the force in action is about \ of that                              *
which the earth exercises horizontally.
When the resistance was altered to 11,000 ohms, the compensating-coil                               \
of course remaining undisturbed, contact (-) produced no visible motion, showing that the same compensation is suitable for the much smaller force. But at this point we require to be assured that the absence of disturbance is not due merely to want of sensitiveness. The necessary information is                               '*
afforded at once by making reversed contact (+), which (with 11,000 ohms) gave a swing of 57 divisions.                                                                                                          '
To diminish the magnetizing force still further, a shunting arrangement
was adopted.    The current from the Daniell was led through 10,000 ohms                                  it<
and then through a box capable of providing resistances from 1 to 1000-                                       ,
The circuit of the apparatus included another coil of 10,000 ohms, and its                                    [ jj
terminals were connected to those of the box.    The battery-current was thus                                    ^ /
about -0001 ampere, or 10~5 O.Q.S.    If a be the (unplugged) resistance in the                                    j '
box, the E.M.F. at the terminals of the apparatus-circuit is a x 10~4 volts ;                                    \ A
and the current 0 through the magnetizing helix and compensating-coil is                                    I 1(l
a x 10-° C.G.S.                                                                                                                                                      ' !'
1 i When a = 1000 ohms, (— ) gave no visible deflection, while (+) caused                                    ^ |
a swing of 5 divisions.                                                                                                                                     ^ \
I * L.c. p. 488.    [Vol. n. p. 568.]                                                                                      I |
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